populations (at least once every 5 years).
populations (at least once every 5 years).
2) Focus surveys on cultivars shown to be promising sources of taxol and taxanes.
3) Continue to sample clippings yields annually for plants more than 3 years old.
4) Study the potential for harvesting other plant organs and whole plants for taxol along with clippings. Questions to be answered include: a) What would be the optimum plant age to harvest?; b) At what time of year should harvesting be done?; c) should plants be dried, after which needles only are stored and marketed?; d) how can agronomic practices be adjusted (row spacing, fertilization, irrigation, choice of climate, etc.) to maximize taxol/ taxane yields per acre?; e) how does the dedicated "whole-plant-for-taxol" system compare economically to harvesting clippings and cull plants as byproducts of traditional production and marketing of ornamental yews? Broder, S. 1992 . Opening remarks. Second Natl. Cancer Inst. Workshop on Taxol and Taxus, 23-24 Sept. 1992, Alexandria, Va. Cragg, G.M., S.A. Scherpartz, M. Suffness, and M.R. Grever. 1993 . The taxol supply crisis. New NCI policies for handling the large-scale production of novel natural product anticancer and anti-HIV agents. J. Nat. Prod. 56(10):1657-1668.
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Croom, E.M., Jr., H.N. ElSohly, M.A. ElSohly, J.D. McChesney, and T.R. Sharpe. 1992a . Development of reliable and economic sources of taxol-clippings of ornamental yews. Second Natl. Cancer Inst. Workshop on Taxol and Taxus, 23-24 Sept., 1992, Alexandria, Va. Croom, E.M., Jr., E.S. El-Kashoury, and H.N. ElSohly. 1992b . Effect of drying conditions on the taxol content of the needles of ornamental Taxus. Second Natl. Cancer Inst. Workshop on Taxol and Taxus, 23-24 Sept. 1992, Alexandria, Va. ElSohly, H.N., E.A. El-Kashoury, E.M. Croom, Jr., M.A. ElSohly, and J.D. McChesney. 1992 , 1990) . Because the seed is the commercial part of the fruit, fertilization must occur to obtain a crop. Efficient crosspollination by insects, mostly honey bees, is required, and any reduction in the number of cross-pollinated flowers can reduce yield (Kester and Griggs, 1959) . Consequently, maximum yield efficiency requires the presence of simultaneously blooming inter-compatible cultivars, the presence of pollinating insects, and favorable weather conditions for both adequate bee activity and pollen tube growth. In addition, the proper proportion and distribution of the cultivar combination is necessary for efficient transport of pollen from one cultivar to another.
Although these facts are widely recognized (Traynor, 1993) , some new orchards are established without con- 
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4 (4) sidering these requirements. The problem is aggravated further in intensively managed orchards, where, at bloom, tree rows form floral walls. These walls probably reduce bee transfer between rows and intensify the tendency of bees to visit a single cultivar (Jackson and Clarke, 1992) . A commercial orchard with six contiguous rows of the same cultivar allowed us to test the effect of orchard design on almond fruit set.
Materials and methods
The orchard was planted in Feb. 1987 with 'Ferragnès', 'Ferraduel', and 'Cristomorto' almonds on the clonal peach × almond rootstock 'INRA GF 677'. These three scion cultivars are self-incompatible, simultaneously blooming, and cross-compatible, being good pollinizers of each other (Socias i Company and Felipe, 1977) . Cultivar distribution is shown in Fig.  1 . Tree distance was 5 × 3 m.
In two different locations in the orchard, identified as sites A and B, 11 trees were selected in contiguous rows in order to form a group limited by 'Cristomorto' trees at both ends and three 'Ferraduel' and six 'Ferragnès' trees between them. Four branches of comparable size (≈1.25 m long) and position (≈1 to 1.5 m on ground) were selected on each tree, and all the flowers on each were counted. After "June drop," the total number of fruits was counted on each branch to assess fruit set. Counts were made during 3 consecutive years (1991, 1992, 1993) on the same trees. each cultivar (Table 2 ). These results suggest that the conditions for crosspollination and fruit set are not favorable, although they could have improved in each of the 3 years. The very low sets and yields in 1991 could be due to both a low presence of beehives at bloom and to unfavorable weather conditions in spring. Some frosts took place in March, followed by a long period of wind in April and May that damaged the canopies. Although fruit set in 'Ferragnès' was significantly higher than in the two other cultivars (Table 2) , this increase had no effect in improving yield. All the sets and yields were very low, being mostly attributable to the bad weather conditions. Weather conditions were much better in 1992 and 1993, and were similar in both years. Sets and yields increased as compared to 1991, especially in 1993. This last increase must be attributed to a higher presence of bees, because an average of four beehives per hectare were distributed in 1993, whereas 1.5 were employed in 1992.
The benefit of bees can be observed in all 3 years by combining sets for different rows according to their proximity to a pollinizer. This effect occurred even in 1991, when the weather conditions were least favorable. Rows 1 and 3 of 'Ferraduel' were combined, because both are between a row of the same cultivar and a row of a pollinizer ('Cristomorto' or 'Ferragnès'). Rows 1 and 6 of 'Ferragnès' were combined, as were rows 2 and 5 (both at one row from a pollinizer), and 3 and 4 (both at two rows from a pollinizer).
Sets of rows 1 and 3 of 'Ferraduel' were significantly higher than those of row 2 in 1991 and 1993, although not in 1992. 'Ferragnès', however, showed
Results and discussion
Final fruit sets for each tree (Table  1) are considered low. The orchard, relatively young, already produced a crop in 1990, the year before the evaluation of sets was initiated. This precocity could be due to its high density, the application of fertigation, and that the three cultivars are considered highly productive. These sets are lower than those reported as average for commercial almond orchards in California, 30.2 for 'Nonpareil', and 33.4 for 'Texas' in growing conditions that can be considered similar (Kester and Griggs, 1959) .
Sets of individual trees do not follow exactly the expected gradation in relation to the proximity of another cultivar. For this reason only, overall sets of cultivars and rows were examined. Similarly, as no yield data were available, overall yield rate was used for The higher presence of bees in 1993 has shown its positive effect for increasing sets, although they remain low, even for 'Cristomorto'. Sets were especially low at site B because beehives were not distributed evenly, showing that a good orchard design and proper bee management are essential for obtaining a crop in self-incompatible almond cultivars. Company, R. and A.J. Felipe. 1977 . Interpollinisation de variétés d'amandier de floraison tardive. III Coll. GREMPA, 3-7 Oct. 1977 , Bari. p. 190-191. Traynor, J. 1993 . Almond pollination handbook. Kovak, Bakersfield, Calif. the same behavior during the 3 years, with sets of rows 1 and 6 being significantly higher than those of the other rows, which did not differ between them. The lack of differences between the sets of rows 2 and 5 vs. 3 and 4 may be due to the absence of a pollinizer row close to any of these rows. Hill (1989) showed that bees fly from one cultivar to another up to 24% of times when the pollinizers are distributed in alternate rows, but the change of cultivar is reduced to 15% if the orchard design is that of 1 row-2 rows of different cultivars. There is a further decrease in bee efficiency if the rows of pollinizers are placed further apart. Hill (1989) described as ideal the orchard design of alternate trees on alternate rows, where bees change cultivar as often of 32% of the time, but this design would not be convenient for orchard management.
Socias i
Pollen transfer from one cultivar to the other is quite reduced, even with the presence of bees, taking place mostly between tree halves of contiguous rows, without progression through the rest of the orchard (Jackson and Clarke, 1991) . This explains the higher sets of 'Cristomorto' as compared to the other cultivars, even with the best sets of 'Ferraduel' and 'Ferragnès' (Tables 2 and 3) , because 'Cristomorto' has pollinizers on both sides. Other cultivars have only a pollinizer on one side in the best situation.
These results show that this orchard design is not advisable for efficient cross-pollination and production.
